ABSTRACT. Quantitative measurement of reverse transcriptase-inhibiting (RTI) antibodies in Japanese household cats naturally infected with feline immunodeficiency virus (FIV) was performed by poly A-linked colorimetric reverse transcriptase assay (PAC-RTA). Eight FIV-seropositive plasma samples were diluted twofold from 1:10 to 1:160 and incubated with FIV RT. Fifty percent RTI activity (RTI 50 ) was calculated from a dose response PAC-RTA curve. The plasma of FIV-seropositive cats showed different RTI activities against two Japanese isolates and Petaluma strain. Six of eight plasma samples showed RTI activities against the Japanese isolates (subtype B), but only one showed RTI activity against Petaluma strain (subtype A). It is important to use the appropriate strain as a source of RT for detection of RTI antibodies in cats. -KEY WORDS: feline immunodeficiency virus, reverse transcriptase assay, RT-inhibiting antibody.
solidified to microtiter plate. After the wells were washed three times with wash buffer (10 mM Tris-HCl pH 7.5, 0.15 M NaCl, 1mM EDTA and 0.01% Tween 20), 10 µl of the supernatant from the FIV culture was added to each well with 50 µl of reaction buffer (4.2 µM biotin-dUTP, 8.4 µM TTP, 25 mM KCl, 6.25 mM MgCl 2 62.5 mM Tris pH 7.8, 1.25 mM dithiothreitol and 2.5 µg/ml oligo dT [12] [13] [14] [15] [16] [17] [18] ). The plate was incubated at 37°C for 15 hr and washed with the wash buffer. Then 100 µl of horseradish peroxidase conjugated streptavidin diluted 1:5,000 in Tris-buffered saline with EDTA (TBSE) buffer (10mM Tris pH 7.5, 0.15 M NaCl, 1 mM EDTA and 1% BSA) was added to each well. After the plate was incubated for 20 min at 37°C, the free conjugate was removed by washing four times with the wash buffer. As a final step, 50 µl of 3,3',5,5'-tetramethylbenzidine was added to each well. The plate was incubated at room temperature for 15 min. The reactions were stopped by the addition of 50 µl of 1N H 2 SO 4 . The plate was read at 450 nm with a plate reader.
Detection of RTI antibody in plasma was performed as follows; FIV RT in 50 µl of the reaction buffer adjusted to give an optical density of approximately 1.0 by PAC-RTA was added to each microtiter well with solidified poly A. Test plasma samples were diluted twofold from 1:10 to 1:160 with phosphate-buffered saline (PBS). Ten µl of diluted plasma were added to each well containing FIV RT. After incubation for 15 hr at 37°C, RT activity was measured by PAC-RTA. The percentage of RT inhibition is defined as [1 -(RT activity with plasma/control RT activity with PBS)] × 100. Figure 1 shows the dose response curves of PAC-RTA against the RT of FIV TM1 strain starting from 1:10 to 1:160 dilutions of a FIV-seropositive (F001) and a FIVseronegative (F100) plasma. The curve for the FIV-seropositive plasma showed a significant inhibition of TM1 RT activity and an inverse relationship between percent inhibition and plasma dilution. Feline immunodeficiency virus (FIV) causes an acquired immunodeficiency syndrome (AIDS)-like disease in cats that is clinically similar to AIDS in humans [8] . The properties of FIV reverse transcriptase (RT) are very similar to the human immunodeficiency virus (HIV) RT in the template specificity and the requirements for Mg 2+ [6] . The sera of cattle [14] , cats [2] and humans [11] naturally infected with retroviruses contain antibodies that inhibit RT activity. Fevereiro et al. [1] reported the presence of RT-inhibiting (RTI) antibodies in cats experimentally infected with FIV. They suggested that RTI antibodies may be useful in determining the approximate time of virus infection and as a marker for disease progression. We used the poly Alinked colorimetric reverse transcriptase assay (PAC-RTA) described by Suzuki et al. [13] for measurement of RTI antibodies in human infected with HIV [9] . Our data obtained by PAC-RTA were useful as a marker of disease progression. Then we applied the PAC-RTA for quantitative measurement of RTI antibodies in cats naturally infected with FIV.
Plasma samples of Japanese household cats were obtained from eight FIV-seropositive and three FIV-seronegative cats. These samples were tested by enzyme-linked immunosorbent assay (ELISA) (Pet Check, IDEXX Corp., Portland, Maine, U.S.A.) and by indirect immunofluorescence assay [4] .
As the source of FIV RTs, two Japanese FIV isolates (TM1 and TM2 strains) [4] and an U.S. FIV isolate (Petaluma strain) [15] were used. The culture supernatants of MYA-1 cells (feline T-lymphoblastoid cells) [5] infected with each of the two Japanese isolates and the Petaluma strain were used for the assay.
The PAC-RTA was performed by the method of Suzuki et al. [13] with slight modifications [9] . Briefly, poly A was inhibition of FIV TM1 RT activity (10.1% at 1:10 dilution) was observed with the FIV-seronegative plasma. From this figure, 50% RT inhibition of FIV-seropositive plasma was calculated to be 1:30.2 dilution and its 50% RTI activity (RTI 50 ) was expressed as its reciprocal, i.e., 30.2.
Based on this assay, the RTI 50 values for eight FIVseropositive cats were determined against the two Japanese isolates (TM1 and TM2 strains) and the Petaluma strain. Plasma of three FIV-seronegative healthy cats, a HIV-1-seropositive asymptomatic carrier human and a HIV-1-seronegative healthy human were also measured as negative controls. These results are shown in Table 1 .
Six of eight FIV-seropositive plasma (F001, 002, 003, 004, 005 and 007) showed significant 50% RTI activities against both Japanese FIV isolates, TM1 (RTI 50 =12.4-37.1) and TM2 strains (RTI 50 =15.6-66.4). Two others (F006 and F008) failed to inhibit the RT activities more than 50% at any dilutions against both Japanese FIV isolates. On the other hand, only one FIV-seropositive plasma (F003) showed 50% RTI activity against the Petaluma strain (RTI 50 =16.0), but the value of RTI 50 was lower than that for TM1 (RTI 50 =36.9) and TM2 (RTI 50 =51.2). Three FIVseronegative, a HIV-1-seropositive and a HIV-1-seronegative plasma did not show any RTI activity.
Fevereiro et al. [1] reported that eight out of nine cats experimentally infected with FIV produced RTI antibodies against FIV RT, and their relative titers increased over time. Significant concentrations of RTI antibodies were maintained for one to two years after infection, however these antibodies declined with the onset of clinical disease [1] . We also demonstrated that RTI 50 in the patients infected with HIV decreased and became undetectable with disease progression [9] . Therefore, one of the explanation for the two FIV-seropositive cats without showing any detectable RTI 50 titer is that these cats were at early stage of FIV infection or symptomatic phase at the time of sampling.
On the other hand, we found that the RTI antibodies in Japanese cats inhibited RT activities of the Japanese isolates rather than the Petaluma strain. FIV isolates have been classified into five subtypes (A, B, C, D and E) based on the sequence of FIV env gene [3, 7, 12] . The TM1 and TM2 isolates and the Petaluma strain were classified into subtype B and A, respectively. Therefore, it might be possible that the RTI antibody of each cat has a different affinity to RT molecules derived from the FIV subtypes A and B. If it is true, another explanation for the failure of detection of RTI antibodies in the two cats could be given that the cats were infected with the other subtypes (C, D and E). To answer this issue, further studies for reactivities of RTI antibodies against the other subtypes (C, D and E) are greatly required. Moreover, this implies the importance to use the appropriate strain as a source of RT for detection of RTI antibodies in cats naturally infected with FIV.
PAC-RTA used in this study is suitable for measuring a large number of samples at one time, it may provide a useful method for the study of FIV RTI antibodies. * RTI 50 (50% RT inhibiting activity was expressed as reciprocal of plasma dilution). 
